Excitation-secretion coupling in exocrine glands. Properties of cyclic AMP phosphodiesterase and adenylate cyclase from the submaxillary gland and pancreas.
1. The cyclic AMP phosphodiesterase in homogenates of the submaxillary gland and pancreas was found to be associated mainly with the 300,000 times g supernatant fraction. A Lineweaver-Burk plot showed a high-affinity (Km app. = 1.6 muM) and a low-affinity (Km app. greater than 100muM) component for the cyclic AMP substrate. The enzyme was magnesium dependent, and strongly inhibited by papaverine, theophylline and caffeine. Cyclic GMP inhibited cyclic AMP phosphodiesterase, but only in concentrations greatly exceeding that of the cyclic AMP. Calcium did not alter the activity of the enzyme. The activity of the submaxillary cyclic AMP phosphodiesterase was not influenced by noradrenaline, dopamine, histamine, 5-hydroxytryptamine or gamma-amino butyric acid, and that of the pancreatic enzyme by acetylcholine, pancreozymin or secretin. 2. Adenylate cyclases from guinea-pig submaxillary gland and cat pancreas are particulate enzymes. The highest specific activity was recovered from the 1500 times g pellet. Guineo-pig submaxillary adenylate cyclase was activated by fluoride, noradrenaline, isoprenaline and adrenaline. The noradrenaline activation was blocked by the beta-adrenoceptor blocker, propranolol, but not by the alphs-adrenoceptor blocker, phentolamine. Neither acetylcholine nor carbachol had any effect on the adenylate cyclase activity. The apparent Km value for the 10- minus 4 M noradrenaline activated adenylate cyclase activity was completely aboliched by 5 mM calcium. Cat pancreatic adenylate cyclase was clearly and consistently activated by secretin, but not by pancreozymin or carbachol.